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DETAILED ACTION 

1 . This office action is in response to the amendment filed on May 05, 2007. 
Claims 1-27 are pending in this application and have been considered below. 

Drawing 

2. Due to applicant's explanation by the amendment, the objection to figures is 
withdrawn. 

Specification 

3. The objection to the abstract is corrected by the amendment; therefore, the 
objections are withdrawn. 



Response to Arguments 

4. Applicant arguments regarding claim 1 , 9, 17, 20, and 24 have been fully 
considered but they are not persuasive. The examiner thoroughly reviewed Applicant's 
arguments but firmly believes that the cited reference reasonably and properly meets 
the claimed limitation as rejected. 
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(1) Applicant's arguments: "Waldman et al, and Shattil el al. suffer from at 
least two flaws. First, neither teaches or suggests use of "a first signal having a positive 
entropy" and '"a plurality of delayed versions of the first signal" and each delayed 
version comprising "a plurality of available values". 

The examiner's response: In figures 4a and 4b, Waldman et al. clearly 
illustrates the entropy of the signal. Moreover, in column 6, lines 49-60) Waldman et al. 
discloses the signal having entropy of H (x). Furthermore, in figure 2, Waldman 
discloses a modulator 210, which includes a digital delay line (DDL) that generates 
delay of a positive integer m which is unity, a delay of one sample, and the also delay 
corresponding to the number of samples per scan line of the digitized video signal". 
(Please see column 3, lines 37-52, column 5, lines 54-68, and column 6, lines 1-26). 

(2) Applicant's arguments: ""encoding data comprising a symbol by 
representing the symbol as a plurality of delay values, wherein each of said plurality of 
delay values comprises an available value of the plurality of available values for each 
delayed version of the plurality of delayed versions". 

The examiner's response: In figures 2, Waldman et al. discloses a symbol 
encode (20') and a modulator (210) includes a digital delay line (DDL) (16), which 
generates delay of a positive integer m which is unity, a delay of one sample, and the 
also delay corresponding to the number of samples per scan line of the digitized video 
signal". (Please see column 3, lines 37-52, column 5, lines 54-68, and column 6, lines 1- 
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26). Therefore, the output signal of the symbol encoder (20') consists of a symbol by 
representing the symbol as a plurality of delay values. 

Applicants are remained that the Examiner is entitled to give the broadest 
reasonable interpretation to the language of the claim. So the Examiner considers 
"curves 4a and 4b in figures 4" have "positive entropy " and "digital delay line in figure 2" 
represent "the symbol as a plurality of delay values" within the broad meaning of the 
term. The Examiner is not limited to Applicant's definition, which is not specifically set 
fourth in the claims. In re Tanakaetal.. 193 USPQ 139, (CCPA) 1977. 



Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-3, 5, 9-11, 13, 17, and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Waldman et al. (US Patent Number 4,942,467). 

Regarding claim 1 : 

As shown in figure 1, Waldman et al. discloses a communications method 
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comprising: 

• providing (i) a first signal having a positive entropy (curves 402-404 shows the 
entropy of the signal) (figure 4b, 402-404) and (ii) a plurality of delayed versions of 
the first signal (figure 5, 500, 504, 508), each delayed version of the plurality of 
delayed versions comprising a plurality of available values (figure 5, 500, 504); 

• encoding data comprising a symbol by representing the symbol as a plurality of 
delay values, wherein each of said plurality of delay values comprises an available 
value of the plurality of available values for each delayed version of the plurality of 
delayed versions (symbol encoder of figure 2, 20' which generates symbols) (figure 
2, 202, 20, column 6, lines 5-12); and 

• transmitting the encoded data across a communications channel (transmission 
channel is interpreted to be communication channel) (figure 1, 31). 

Regarding claim 2: 

Waldman et al. further discloses: 

• summing the first signal having positive entropy and the plurality of delayed versions 
of the first signal, the plurality of delayed versions of the first signal comprising the 
plurality of delay values for the symbol (figure 5, 512). 

Regarding claim 3: 

Waldman et al. further discloses: 

• decoding the encoded data by identifying each transmitted, delayed version of the 
plurality of delayed versions of the first signal (figure 2, 206, column 6, lines 5-12); 
and 
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• determining a transmitted delay value of the plurality of delay values for each 
identified delayed version (figure 5, 500, 504, 508). 

Regarding claim 5: 

Waldman et al. further discloses: 

• generating a second signal substantially similar to the first signal, summing the 
second signal and a plurality of reference delays (figure 5, 500, 504); and 

• maximizing a cross-correlation between the encoded data and the sum of the 
second signal and the plurality of reference delays (figure 5, 502, 506, column 10. 
lines 19-22). 

Regarding claim 9: 

As shown in figure 1 , Waldman et al. further discloses a communication 
apparatus comprising: 

• means for providing (i) a first signal having a positive entropy (figure 4b, 402-404) 
and (ii) a plurality of delayed versions of the first signal, each delayed version of the 
plurality of delayed versions comprising a plurality of available values (figure 5, 500, 
504, 508); 

• means for encoding data comprising a symbol by representing the symbol as a 
plurality of delay values, wherein each of said plurality of delay values comprises an 
available value of the plurality of available values for each delayed version of the 
plurality of delayed versions (symbol encoder of figure 2, 20' which generates 
symbols) (figure 2, 202, 20, column 6, lines 5-12); and 
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• means for transmitting the encoded data across a communications channel 
(transmission channel is interpreted to be communication channel) (figure 1, 31). 

Regarding claim 10: 
Waldman et al. further discloses: 

• means for summing the first signal having positive entropy and the plurality of 
delayed versions of the first signal, the plurality of delayed versions of the first signal 
comprising the plurality of delay values for the symbol (figure 5, 512). 

Regarding claim 11: 
Waldman et al. further discloses: 

• means for decoding the encoded data by identifying each transmitted delayed 
version of the plurality of delayed versions of the first signal (figure 2, 206, column 6, 
lines 5-12); and 

• means for determining a transmitted delay value of the plurality of delay values for 
each identified, delayed version (figure 5, 500, 504, 508). 

Regarding claim 13: 
Waldman et al. further discloses: 
wherein said decoding means comprises: 

• means for generating a second signal substantially similar to the first signal, means 
for summing the second signal and a plurality of reference delays (figure 5, 500, 
504); and 
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• means for maximizing a cross-correlation between the encoded data and the sum of 
the second signal and the plurality of reference delays (figure 5, 502, 506, column 
10. lines 19-22). 

Regarding claim 17: 

as shown in figure 1 , Waldman et al. discloses a communications device 
comprising: 

• a symbol encoder for receiving data comprising a symbol and for receiving a first 
signal having a positive entropy (symbol encoder of figure 2, 20' which generates 
symbols) (figure 2, 202, 20', column 6, lines 5-12), the symbol encoder adding to the 
first signal a plurality of delayed versions of the first signal, each delayed version of 
the plurality of delayed versions comprising a plurality of available values, the 
symbol being represented by a set of delay values, a delay value of the set of delay 
values comprising an available value of the plurality of available values for the each 
delayed version of the plurality of delayed versions (figure 5, 500, 512); and 

• a transmitter for receiving the encoded data from the symbol encoder and for 
transmitting the encoded data (statistical coder encodes symbol of a signal) (figure 
6, 30, 604). 

Regarding claim 20: 

As shown in figure 1 , Waldman et al. discloses a communications device for 
receiving encoded data, the communications device comprising: 

• a receiver (figure 1 , 32) for receiving a first signal having positive entropy added to a 
plurality of delayed versions of the first signal (curves 402-404 shows the entropy of 
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the signal) (figure 4b, 402-404), each delayed version of the plurality of delayed 
versions comprising a plurality of available values, wherein encoded data comprises 
a symbol, the symbol being represented by a plurality of delay values (symbol 
encoder of figure 2, 20' generates symbols) (figure 2, 202, 20, column 6, lines 5-12), 
a delay value of the plurality of delay values comprising an available value of the 
plurality of available values for the each delayed version of the plurality of delayed 
versions (figure 5, 500, 504, 508); and 

• a symbol decoder for receiving the encoded data from said receiver, the symbol 
decoder for summing a second signal, substantially similar to the first signal, and a 
plurality of reference delays, and 

• for maxim izing a cross-correlation between the encoded data and the sum of the 
second signal and the plurality of reference delays (figure 5, 502, 506, column 10. 
lines 19-22). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claims 4, 6,-8, 12, 14-16, 18, 21, 23-25, and 27 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Waldman et al. (US Patent Number 4,942,467) in 
view of Shattil et al. (US Pub. Number 2002/00341 91 ). 

Regarding claim 6, 8, 14, and 16: 

Waldman et al. discloses all of the subject matter as described above except for 
specifically teaching compensating the plurality of reference delays for degradation by 
the communications channel of the plurality of delayed versions of the first signal. 

However, Shattil et al in the same field of endeavor, teaches compensating the 
plurality of reference delays for degradation by the communications channel of the 
plurality of delayed versions of the first signal (paragraph 0387, lines 8-13). 

One of ordinary skill in the art would have clearly recognized that to compensate 
delays for degradation, filtering and equalizing the combined signal is used. This 
process is part of signal processing techniques, which include filtering, equalizing, 
amplifying, attenuating, phase shifting, delaying, mixing, sampling, frequency shifting, 
translating to a different modulation format, interference cancellation, analog-to-digital 
conversion, integration, rectification, averaging, and/or decoding. To recover the 
original signal, it would have been obvious to one skill in the art at the time the invention 
was made to compensate for the delay as taught by Shattil et al. In doing so, we can 
recover the original signal and compensate the delay of the received signal. 

Regarding claim 7 and 15: 

Waldman et al. discloses: 



Application/Control Number: 10/779,553 Page 11 

Art Unit: 261 1 

Wherein decoding step comprises generating a weighted third signal substantially 
similar to the first signal, summing the weighted third signal and a plurality of weighted 
reference delays (figure 5, 508, 51 0). 

Waldman et al. discloses all of the subject matter as described above except for 
specifically teaching performing a least squares fit between the encoded data and the 
sum of the third signal and the plurality of weighted reference delays. 

However, Shattil et al in the same field of endeavor, teaches performing a least 
squares fit between the encoded data and the sum of the third signal and the plurality of 
weighted reference delays (minimum mean square is interpreted to be least squares fit) 
(figure 68). 

One of ordinary skill in the art would have clearly recognized that the best fitting 
curve to a given set of points a mathematical procedure such as Minimum Mean Square 
or Least Squares Fit is used by minimizing the sum of the squares of the offsets of the 
points from the curve. The sum of the squares of the offsets is used instead of the 
offset absolute values because this allows the residuals to be treated as a continuous 
differentiate quantity. To minimize the expectation of the squared residual, it would 
have been obvious to one skill in the art at the time the invention was made to use 
minimum mean square or least squares fit as taught by Shattil et al. In doing so, we 
can find the best fitting curve by minimizing the sum of the squares of the offsets or 
residuals of the points from the curve. 

Regarding claim 4, 12, 18, 21 and 25: 
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Waldman et al. discloses all of the subject matter as described above except for 
specifically teaching the first signal comprises one of a chaotic signal, a noise signal, 
and a positive entropy, baseband signal modulated onto a positive entropy signal 
having a higher frequency than the baseband signal. 

However, Shattil et al in the same field of endeavor, teaches the first signal 
comprises one of a chaotic signal, a noise signal, and a positive entropy, baseband 
signal (paragraph 0261 ) modulated onto a positive entropy signal having a higher 
frequency than the baseband signal (paragraph 0545). 

One of ordinary skill in the art would have clearly recognized that any type of 
time-domain signal having a finite duration including, but not limited to, a pulse, a 
monocycle, a rectangle waveform, a step function, a triangle waveform, a Gaussian 
waveform, a sinusoidal waveform, a sine waveform, an exponential waveform, a 
parabolic waveform, a hyperbolic waveform, a noise waveform, a chaotic signal 
waveform, a baseband signal, any type of impulse, and a portion of any type of periodic 
signal. In order to send or receive signal via a communication channel, it would have 
been obvious to one skill in the art at the time the invention was made to use any type 
of signal which contains information such as noise signal, baseband signal, or chaotic 
signal as taught by Shattil. In doing so, we can send and receive information via a 
communication link. Also, we can modulate these signal using any type of modulation 
technique such as: FM, AM, FSK, PSK, PM and so on. 

Regarding claim 23 and 27: 

Waldman et al. further discloses a receiver and with said symbol decoder (figure 
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2, 32, 206). 

Waldman.et al. discloses all of the subject matter as described above except for 
specifically teaching the communications device further comprising an equalizer. 

However, Shattil et al in the same field of endeavor, teaches an equalizer 
(paragraph 0265, line 14). 

One of ordinary skill in the art would have clearly recognized that in order to 
compensate for the unequal frequency response of some other signal processing circuit 
or system an equalizer is used. An equalizer filter typically allows the user to adjust one 
or more parameters that determine the overall shape of the filter's transfer function. To 
adjust the signal level and output, it would have been obvious to one skill in the art at 
the time the invention was made to use an equalizer in the system as taught by Shattil. 
An equalizer is generally used to improve the fidelity of sound, to emphasize certain 
instruments, to remove undesired noises, or to create completely new and different 
sounds. 

Regarding claim 24: 

As shown in figure 1 , Waldman et al. discloses a communications device for 

receiving encoded data, the communications device comprising: 

• a receiver for receiving a first signal having positive entropy (figure 1 , 32) added to a 
plurality of delayed versions of the first signal (figure 5, 500, 504, 508), each delayed 
version of the plurality of delayed versions comprising a plurality of available values, 
wherein encoded data comprises a symbol, the symbol being represented by a 
plurality of delay values (symbol encoder of figure 2, 20' generates symbols) (figure 



Application/Control Number: 10/779,553 Page 14 

Art Unit: 2611 

2, 202, 20, column 6, lines 5-12), a delay value of the plurality of delay values 
comprising an available value of the plurality of available values for the each delayed 
version of the plurality of delayed versions (figure 5, 500, 504, 508); and 
• a symbol decoder for receiving the encoded data from said receiver (figure 2, 206), 
the symbol decoder for summing a third signal, being a weighted version of the first 
signal, and a plurality of weighted reference delays (figure 5, 512). 

Waldman et al. discloses all of the subject matter as described above except for 
specifically teaching performing a least squares fit between the encoded data and the 
sum of the third signal and the plurality of weighted reference delays. 

However, Shattil et al in the same field of endeavor, teaches performing a least 
squares fit between the encoded data and the sum of the third signal and the plurality of 
weighted reference delays (minimum mean square is interpreted to be least squares fit) 
(figure 68). 

One of ordinary skill in the art would have clearly recognized that the best fitting 
curve to a given set of points a mathematical procedure such as Minimum Mean Square 
or Least Squares Fit is used by minimizing the sum of the squares of the offsets of the 
points from the curve. The sum of the squares of the offsets is used instead of the 
offset absolute values because this allows the residuals to be treated as a continuous 
differentiate quantity. To minimize the expectation of the squared residual, it would 
have been obvious to one skill in the art at the time the invention was made to use 
minimum mean square or least squares fit as taught by Shattil et al. In doing so, we 
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can find the best fitting curve by minimizing the sum of the squares of the offsets or 
residuals of the points from the curve. 

1 . Claims 19, 22, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Waldman et al. and Shattil et al. as applied to claims18, 21 and 25 
above, and further in view of admitted art (paragraph 10, page 16). 

Waldman et al. and Shattil et al. discloses all of the subject matter as described 
above except for specifically teaching the chaotic signal comprises one of a Lorenz 
system-generated chaotic signal and a Rossler system-generated chaotic signal. 

However the admitted prior art discloses the chaotic signal comprises one of a 
Lorenz system-generated chaotic signal and a Rossler system-generated chaotic 
signal. 

One of ordinary skill in the art would have clearly recognized that the chaotic 
signal has a broadband spectrum. This property implies that the chaotic signal can be 
used as random excitation in order to measure the frequency response of a system. To 
measure the frequency and impulse response of a linear system, it would have been 
obvious to one skill in the art at the time the invention was made to use chaotic signal 
as taught by Rossler. It is advantageous to use chaotic signal because high power level 
can be generated with simple circuit configuration. 



/ 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kabir A. Timory whose telephone number is 571-270- 
1674. The examiner can normally be reached on 6:30 AM - 3:00 PM Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Kabir A. Timory 
August 15, 2007 




SMUWANG LIU 
SUPERVISORY PATENT EXAMINER 



